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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 06 May 
2008 has been entered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1-8, 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Haase (US 2003/021 1 724 A1 ) in view of Choi (US 2002/01 97752 A1 ). 

With respect to claim 1 , Haase (Figs. 1 & 2) discloses a semiconductor device 
comprising a connection plug [40] defined by a via hole filled with a nanomaterial [32, 
48], wherein the nanomaterial is substantially uniformly disposed in a section of the via 
hole. Haase does not specify the via hole is filled with a metal, the nanomaterial 
surrounded by the metal, wherein the metal both surrounds the nanomaterial and fills 
the via hole from a bottommost surface of the via hole to a topmost height of the via 
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hole. However, Choi (Fig. 3A-4C) discloses it is well known in the art for a via hole 
[1 12c] to be filled with a metal [1 12b], comprising a nanomaterial [1 12a] surrounded by 
the metal, wherein the metal both surrounds the nanomaterial and fills the via hole from 
a bottommost surface of the via hole to a topmost height of the via hole. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made for the via hole of Haase to be filled with a metal, the nanomaterial surrounded 
by the metal, wherein the metal both surrounds the nanomaterial and fills the via hole 
from a bottommost surface of the via hole to a topmost height of the via hole, such as 
taught by Choi, in order to improve the integrity of the connection plug [Choi, paragraph 
0012]. 

With respect to claim 3, Haase in view of Choi discloses the semiconductor 
according to claim 1 . Haase further discloses the nanomaterial is a fibrous carbon 
nanomaterial or a particle-like carbon nanomaterial [paragraph 0015]. 

With respect to claim 5, Haase in view of Choi discloses the semiconductor 
according to claim 1 . Haase (Figs. 1 & 2) further discloses the nanomaterial is oriented 
substantially perpendicularly to a substrate [16, paragraph 0020]. 

With respect to claim 7, Haase in view of Choi discloses the semiconductor 
according to claim 1. Haase (Fig. 1) further discloses the nanomaterial is provided in 
the whole connection plug. 

With respect to claim 20, Haase in view of Choi discloses the semiconductor 
according to claim 1 . The limitation "metal layer is formed by a plating liquid comprising 
the nanomaterial" is a product by process limitation and is not given patentable weight. 
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Therefore, claim 20 is not patentable distinguishable over the Haase in view of Choi 
reference. See note below. 

With respect to claim 2, Haase (Figs. 1 & 2) discloses a semiconductor device 
comprising: an insulating film [16]; an interlayer dielectric film [26] on the insulating film; 
a trench [24] within the dielectric film; an interconnection [40] comprising nanotubes [32, 
48], wherein the nanotubes are of a nanomaterial substantially uniformly formed on a 
bottom surface of the interconnection [paragraph 0015, 0021]. Haase does not specify 
that a metal fills the trench from a bottommost surface of the trench to a topmost height 
of the trench and the nanotubes are mixed in the metal. However, Choi (Fig. 3A-4C) 
discloses it is well known in the art for a metal [1 12b] to fill the trench from a bottommost 
surface of the trench to a topmost height of the trench and the nanotubes [1 12a] are 
mixed in the metal. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made for a metal to fill the trench of Haase from a 
bottommost surface of the trench to a topmost height of the trench and the nanotubes 
are mixed in the metal, such as taught by Choi, in order to improve the integrity of the 
connection plug [Choi, paragraph 0012]. 

With respect to claim 4, Haase in view of Choi discloses the semiconductor 
device according to claim 2. Haase further discloses the nanomaterial is a fibrous 
carbon nanomaterial or a particle-like carbon nanomaterial [paragraph 0015]. 

With respect to claim 6, Haase in view of Choi discloses the semiconductor 
device according to claim 2. Haase (Figs. 1 & 2) further discloses the nanomaterial is 
oriented substantially perpendicular to a substrate [16, paragraph 0020]. 
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With respect to claim 8, Haase in view of Choi discloses the semiconductor 
device according to claim 2. Haase (Figs. 1 & 2) further discloses the nanomaterial is 
provided up to the vicinity of a top surface of the interconnection. 

With respect to claim 21 , Haase in view of Choi discloses the semiconductor 
according to claim 2. Haase (Figs. 1 &2) further discloses the conductive barrier 
material comprises the nanomaterial. The limitation "metal layer is formed by a plating 
method a plating liquid comprising the nanomaterial" is a product by process limitation 
and is not given patentable weight. Therefore, claim 20 is not patentable 
distinguishable over the Haase in view of Choi reference. See note below. 



Product by Process 

Note that a "product by process" claim is directed to the product per se, no 
matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re 
Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In 
re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal 
with this issue); and In re Marosi et al., 218 USPQ 289, all of which make it clear that it 
is the patentability of the final product per se which must be determined in a "product by 
process" claim, and not the patentability of the process, and that an old or obvious 
product produced by a new method is not patentable as a product, whether claimed in " 
product by process" claims or not. Note that applicant has the burden of proof in such 
cases, as the above case law makes clear. See also MPEP § 706.03(e). 
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Response to Arguments 

Applicant's arguments with respect to claims 1 and 2 have been considered but 
are moot in view of the new ground(s) of rejection. 

Allowable Subject Matter 

Claims 27 and 29 are allowable over the prior art of record. 
The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art of record taken either singly or in combination fails to anticipate or 
fairly suggest the limitations which the Applicant claims in claim 27 in a manner which 
would warrant a rejection under 35 U.S.C. § 102 or 35 U.S.C. § 103. 

There was no prior art found by the examiner that suggested modification or 
combination with the cited prior art so as to satisfy the combination of the present 
independent claim 27; especially, the prior art does not provide that each of i) the 
trench, ii) the interconnection, iii) the metal layer, iv) the barrier metal layer, and the 
carbon nanotubes extend through the first etching stopper layer as recited in claim 27. 

Telephone/Fax Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leslie P. Cruz whose telephone number is 571-272- 
8599. The examiner can normally be reached on Monday-Friday 9:00-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisors, Sue A. Purvis can be reached on 571-272-1236. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
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Examiner 
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